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NASA	  Data	  Improves	  Federal	  Avia9on	  Administra9on	  (FAA)	  Convec9ve	  Storm	  Forecas9ng	  
John	  Mecikalski,	  Atmospheric	  Science	  Department,	  University	  of	  Alabama	  in	  Huntsville	  

Highlights:	  	  
An	  improvement	  of	  up	  to	  60	  minutes	  on	  the	  first	  7me	  
occurrence	  of	  new	  convec7ve	  thunderstorm	  forma7on	  
forecas7ng	  was	  seen	  a<er	  the	  integra7on	  of	  a	  satellite	  data	  
based	  algorithm	  into	  the	  forecast	  system,	  which	  RADAR	  
cannot	  do.	  The	  GOES	  satellite-‐based	  0–1	  hour	  Convec7ve	  
storm	  Ini7a7on	  (CI)	  algorithm	  named	  SATCAST,	  was	  
integrated	  into	  a	  Federal	  Avia7on	  Administra7on’s	  0–2	  hour	  
convec7ve	  weather	  forecas7ng	  system,	  the	  Corridor	  
Integrated	  Weather	  System	  (CIWS).	  CIWS	  then	  supplies	  the	  
0-‐2	  hour	  por7on	  of	  the	  Consolidated	  Storm	  Predic7on	  for	  
Avia7on	  (CoSPA)	  0-‐8	  hour	  forecast	  system.	  The	  use	  of	  AIRS	  
soundings	  was	  also	  evaluated	  as	  a	  means	  of	  characterizing	  
the	  pre-‐storm	  convec7ve	  environment,	  and	  was	  shown	  to	  
add	  value,	  especially	  when	  numerical	  weather	  predic7on	  
model	  forecasts	  were	  in	  error	  compared	  to	  observa7ons.	  
	  	  
	  
	  
	  
	  
	  

Relevance:	  	  
The	  significance	  is	  that	  as	  of	  June	  2011,	  the	  SATCAST-‐
enhanced	  CIWS	  and	  CoSPA	  algorithms	  were	  available	  to	  
traffic	  flow	  managers	  across	  the	  United	  States.	  Convec7ve	  
weather	  forecasts	  in	  CIWS	  and	  CoSPA	  are	  improved	  by	  a	  
significant	  amount,	  especially	  in	  regions	  where	  no	  exis7ng	  
radar	  echoes	  were	  present	  in	  advance	  of	  first-‐7me	  CI.	  
Without	  the	  prior	  use	  of	  satellite-‐based	  CI	  nowcasts	  within	  
CIWS	  and	  CoSPA,	  forecasts	  of	  new	  thunderstorms	  in	  the	  
0-‐1	  hour	  forecast	  were	  less	  skillful,	  leading	  to	  lower	  lead	  
7me	  no7ces	  on	  blockage	  of	  arrival	  and	  departure	  routes	  
near	  airports	  and	  enroute.	  

Figure	  1:	  Airmass	  CI	  using	  SATCAST	  fields	  within	  CIWS.	  In	  panel	  (d),	  
improved	  CI	  nowcasts	  are	  noted	  as	  satellite	  data	  are	  used	  to	  grow	  
new	  storms	  in	  advance	  of	  radar	  detec7ons.	  	  
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Project	  Summary:	  To	  leverage	  NASA	  assets	  to	  op7mize	  a	  GOES	  Convec7ve	  Ini7a7on	  (CI)	  0-‐1	  hr	  nowcas7ng	  algorithm	  for	  
performance	  across	  various	  convec7ve	  regime	  types,	  and	  transi7on	  the	  algorithm	  into	  a	  fielded	  FAA	  decision	  support	  system	  
(DSS).	  CI	  is	  the	  first	  occurrence	  of	  ≥35	  dBZ	  echoes	  from	  a	  convec7ve	  cloud.	  There	  is	  enhanced	  predictability	  of	  the	  7ming,	  
loca7on	  and	  growth	  rate	  of	  CI,	  by	  more	  succinctly	  defining	  the	  characteris7cs	  of	  cumulus	  cloud	  forma7on	  using	  satellite	  data.	  
The	  hypothesis	  is	  that	  this	  enhanced	  predictability	  of	  CI	  will	  lead	  to	  more	  accurate	  forecasts	  of	  the	  onset	  and	  intensity	  of	  
hazardous	  convec7ve-‐scale	  weather	  events	  that	  impact	  avia7on	  across	  large	  sec7ons	  of	  the	  U.S.,	  as	  demonstrated	  through	  
DSS	  forecasts.	  

Earth	  Science	  Products:	  AIRS	  soundings	  (Level	  5	  official	  product)	  and	  GOES	  visible	  and	  infrared	  images	  (15-‐minutes	  
resolu7on).	  TRMM	  precipita7on	  radar	  and	  CloudSat	  scan	  data	  were	  used	  to	  verify,	  validate	  and	  calibrate	  the	  GOES-‐based	  
convec7ve	  ini7a7on	  algorithm	  when	  used	  over	  oceanic	  domains.	  

Technical	  Descrip9on	  of	  the	  Images:	  Airmass	  CI	  using	  SATCAST	  fields	  within	  CIWS.	  Panels	  (a)	  and	  (b)	  show	  the	  input	  GOES	  
and	  radar	  data	  used,	  which	  a	  comparison	  between	  panels	  (c)	  and	  (d)	  demonstrate	  the	  improved	  CI	  nowcasts	  that	  occur	  when	  
SATCAST’s	  0-‐1	  hour	  CI	  nowcasts	  are	  included	  within	  CIWS	  

Applica9on	  to	  Decision	  Making:	  The	  main	  result	  of	  this	  effort	  was	  to	  enhance	  the	  0-‐1	  hour	  convec7ve	  ini7a7on	  algorithm,	  
which	  was	  then	  integrated	  into	  CIWS	  and	  available	  for	  use	  in	  CoSPA	  to	  increase	  the	  accuracy	  when	  forecas7ng	  new	  
convec7ve	  storm	  development.	  At	  of	  1	  June	  2011,	  the	  SATCAST-‐enhanced	  CIWS	  and	  CoSPA	  forecasts	  were	  available	  to	  traffic	  
flow	  managers	  across	  the	  U.S.;	  hence,	  is	  providing	  direct	  benefit	  to	  air	  travelers	  on	  a	  24/7	  basis,	  through	  an	  improved	  ability	  
to	  direct	  and	  route	  flights	  during	  convec7ve	  weather	  events.	  Use	  of	  NASA	  data	  helped	  increase	  performance	  over	  oceanic	  
regions	  where	  radar	  data	  were	  absent	  in	  the	  tes7ng	  phase.	  

Scien9fic	  Heritage:	  In	  2003,	  the	  PI	  received	  a	  NASA	  New	  Inves7gator	  award,	  which	  subsequently	  led	  to	  NASA	  funding	  via	  the	  
Advanced	  Satellite	  Avia7on	  Weather	  Products	  (ASAP)	  ini7a7ve,	  which	  provided	  support	  for	  the	  development	  of	  SATCAST.	  We	  
were	  also	  able	  to	  leverage	  ongoing	  funding	  with	  a	  partner	  at	  NCAR	  for	  similar	  avia7on	  safety-‐related	  research,	  over	  the	  
life7me	  of	  this	  project.	  
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NASA	  OMI	  Useful	  in	  Emission	  Observa9on	  from	  New	  Chinese	  Coal-‐Fired	  Power	  Plants	  	  
David	  Streets,	  Argonne	  NaEonal	  Laboratory	  

Highlight:	  	  
For	  the	  first	  7me,	  satellite	  retrievals	  from	  the	  Ozone	  
Monitoring	  Instrument	  (OMI)	  on	  Aura	  were	  analyzed	  
to	  study	  places	  where	  new,	  large,	  coal-‐fired	  power	  
plants	  had	  been	  recently	  constructed—the	  Inner	  
Mongolia	  region	  of	  China,	  close	  to	  extensive	  coal	  
fields.	  Good	  agreement	  was	  obtained	  between	  
emissions	  calculated	  from	  bomom-‐up	  inventories	  and	  
inferred	  top-‐down	  emissions	  derived	  from	  satellite	  
retrievals.	  For	  SO2	  emissions,	  the	  project	  was	  even	  
able	  to	  deduce	  whether	  emission	  controls	  were	  
opera7ng	  as	  required	  by	  the	  Chinese	  government.	  In	  
some	  cases	  the	  project	  found	  that	  the	  controls	  came	  
into	  effect	  on	  7me;	  in	  other	  case,	  there	  seemed	  to	  be	  
no	  effec7ve	  emission	  reduc7on.	  
	  
	  
	  
	  	  
	  
	  
	  
	  
	  

Relevance:	  In	  many	  locales	  and	  for	  many	  kinds	  of	  
sources,	  government	  sta7s7cs	  or	  in-‐stack	  monitors	  
are	  sufficient	  to	  es7mate	  the	  emissions	  from	  the	  local	  
sources.	  However,	  there	  are	  other	  instances,	  where	  
the	  necessary	  sta7s7cal	  informa7on	  is	  not	  available	  
or	  is	  unreliable;	  and	  therein,	  the	  analysis	  of	  satellite	  
retrievals	  can	  play	  a	  role	  in	  characterizing	  emissions.	  
This	  project	  demonstrates	  the	  strength	  and	  reliability	  
of	  the	  technique	  and	  ul7mately	  should	  assist	  in	  
assessing	  the	  compliance	  status	  of	  large	  sources.	  	  

Figure	  1:	  	  Argonne	  and	  NASA/GSFC	  have	  been	  analyzing	  NO2	  and	  SO2	  
OMI	  retrievals	  over	  Inner	  Mongolia,	  China,	  where	  42	  new	  coal-‐fired	  
power-‐plant	  units	  (16	  GW)	  were	  installed	  between	  2005	  and	  2007.	  
Satellites	  clearly	  see	  the	  increased	  emissions	  in	  the	  loca7ons	  where	  new	  
plants	  were	  constructed.	  

Insert	  Image(s)	  here	  
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Project	  Summary:	  A	  systema7c	  analysis	  framework	  to	  provide	  rapid	  updates	  of	  emission	  inventories	  is	  being	  	  developed,	  
demonstrated,	  and	  transi7oned	  to	  opera7ons.	  The	  framework	  combines	  Earth	  satellite	  observa7ons	  integrated	  with	  the	  
Argonne	  Na7onal	  Laboratory	  	  	  Emission	  Inventory	  Model	  System	  and	  community	  regional	  air	  quality	  models	  to	  provide	  rapid	  
updates	  of	  emission	  inventories.	  Improved	  emission	  es7mates	  are	  being	  used	  in	  decision	  support	  assessments	  and	  
management	  ac7ons.	  including:	  real-‐7me	  es7mates	  of	  emissions	  and	  air	  quality	  for	  2008	  Beijing	  Olympic	  Games	  and	  similar	  
events.	  	  
	  
Earth	  Science	  Products:	  Primarily	  EOS	  Terra	  MOPITT	  CO	  and	  Aura/OMI	  NO2	  and	  SO2,	  

Applica9on	  to	  Decision	  Making:	  	  Combining	  the	  emissions	  and	  air	  quality	  modeling	  ac7vi7es	  with	  satellite	  products	  	  opens	  new	  
opportuni7es	  for	  decision	  support.	  The	  project	  believes	  that	  we	  will	  ul7mately	  be	  able	  to	  determine	  the	  compliance	  status	  of	  
large	  sources.	  This	  has	  amracted	  the	  interest	  of	  the	  government	  of	  China	  and	  US	  EPA,	  which	  has	  never	  been	  able	  to	  monitor	  
compliance	  status	  by	  other	  means.	  The	  rapid	  update	  of	  emissions	  enables	  air	  quality	  forecasts	  to	  become	  more	  accurate	  and	  to	  
bemer	  u7lize	  this	  informa7on	  to	  educate	  and	  protect	  the	  public	  from	  the	  impacts	  of	  air	  pollu7on.	  	  

Scien9fic	  Heritage:	  	  	  Previous	  field	  experiments,	  including	  INTEX-‐B	  (2006)	  and	  ARCTAS	  (2008),	  have	  	  demonstrated	  the	  
importance	  of	  air	  quality	  forecas7ng	  in	  support	  of	  field	  experiments	  and	  pointed	  out	  the	  need	  for	  rapid	  update	  of	  emissions	  to	  
reflect	  current	  condi7ons.	  These	  experiments	  have	  helped	  to	  validate	  and	  improve	  the	  satellite	  products	  and	  brought	  together	  
the	  emissions,	  satellite	  and	  modeling	  personal	  that	  has	  formed	  the	  collabora7on	  supported	  in	  this	  project.	  	  
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NASA	  Co-‐Sponsored	  “Western	  States	  Remote	  Sensing	  of	  	  
Evapotranspira9on	  (ET)	  ”	  Workshop	  Held	  in	  Boise,	  ID	  Oct.	  12-‐13,	  2011	  

Landsat	  derived	  ET	  is	  useful	  for	  field	  scale	  and	  water	  rights	  
evalua9on.	  	  MODIS	  ET	  	  is	  useful	  for	  regional	  water	  

resources	  management.	  
•	  The	  primary	  goal	  of	  the	  workshop	  was	  to	  
demonstrate	  the	  successes	  of	  the	  remote	  sensing	  of	  
ET	  (led	  by	  U.	  Idaho	  with	  NASA,	  USDA,	  USGS,	  DRI	  and	  
others)	  

•	  ET	  can	  account	  for	  90%	  of	  the	  western	  US	  water	  use	  
and	  is	  cri7cal	  to	  local	  economies	  7ed	  to	  agriculture,	  
recrea7on,	  hydro-‐	  power,	  etc.	  

•	  Par7cipants	  included	  representa7ves	  from	  nearly	  all	  
western	  states	  (except	  SD,	  KS	  &	  MT),	  federal	  
agencies	  (NASA,	  NOAA,	  USDA,	  USGS)	  &	  Western	  
States	  Water	  Council.	  There	  were	  80	  +	  amendees.	  	  

Landsat-‐8	  (LDCM)	  

•	  Supported	  by	  NASA	  Topical	  Workshops,	  Symposia	  
and	  Conferences	  (E.32)	  &	  NASA	  Water	  Resources.	  	  
Workshop	  is	  a	  follow-‐on	  to	  NASA-‐USDA	  ET	  Workshop	  
in	  DC	  (April	  2011).	  

•	  Further	  follow-‐on	  and	  training	  sessions	  are	  planned	  
along	  with	  coordina7on	  to	  help	  promote	  use	  of	  
remote	  sensing	  technology	  for	  western	  water	  users.	  
More	  informa7on	  at:	  hmp://westernstatesetworkshop.com	  
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